Introduction
The initiation of the expansion phase of a magnetospheric substorm is generally considered to involve a process by which the near-earth portion of the cross-tail current in the magnetotail is drastically reduced or disrupted. The radial extent of current disruption has been estimated quantitatively for a small substorm to be ---3.5 R E in the innermost portion of the current sheet [Lui, 1978] . The tearing instability has been discussed extensively in the literature as one possible candidate (see, Coroniti, 1985) . Another possibility is the lower hybrid drift instability (LHDI) (e.g., Papadopoulos, 1979) which has been proposed to account for the broadband electrostatic noise in the plasma sheet boundary layer . However, this mode is stabilized by the high value of plasma beta near the neutral sheet [Huba and Papadopoulos, !978].
Recent measurements on ISEE indicate lower hybrid waves (LHW) present even in the neutral sheet [Cattell and Mozer, 1987] , which suggests a need to reexamine the generation of LHW in the neutral sheet and its implications to substorm models. In this paper, we consider LHW excitation in the neutra! sheet by the kinetic cross-field streaming instability (KCSI) discussed previously in connection with the Earth's bow shock [Wu et 
Instability Analysis and Implications
There are several observed features in the magnetotail leading up to substorm expansion. Prior to the onset, the magnetic field configuration in the near-earth plasma sheet becomes very tail-like. The plasma sheet is thinned to the extent that the ions become unmagnetized in the neutral sheet region when their gyroradii are larger than the field gradient scale length. Kaufmann [1989] has noted that an integrated current density of 300 mA/m is required to create tail-like field configuration near the geosynchronous altitude. If the near-earth plasma sheet is thinned to 0.5 Re at this time, then the average current density is 0.1 tzA/m 2. For a number density of 0.3 cm-3, the relative drift between electrons and ions is 2000 km/s, corresponding to --10 v^ for B = 5 nT. This will give rise to a significant growth of the KCSI as will be shown later (Figure 2) . We suggest that current disruption in the tail at substorm expansion onset is due to the combined effect of the KCS! in the neutral sheet and the LHDI outside the neutral sheet. ing this instability comes from the ion drift. Electron heating is also anticipated as •/e (defined in A4) is small (• 0.1). implies an induced electric field pointing dusk-to-dawn in the magnetotail current sheet, thus reducing the dawn-to-dusk electric field generated by the solar wind-magnetosphere dynamo. Therefore, northward turning of !MF at this time will decrease the opposing induced electric field, resulting in a sudden increase in the electric field in the dawn-to-dusk direction, which will in turn lead to an enhanced current sheet acceleration of ions in the neutral sheet to initiate the KCS!.
For the second triggering condition, it is observed that a sudden solar wind pressure enhancement leads to compression and thinning of the plasma sheet. This is accompanied by an enhanced dawn-to-dusk electric field which convects magnetotail plasma into the neutral sheet region, building up pressure in response to the larger external pressure. Again, the thinned plasma sheet leads to ions being unmagnetized in the neutral sheet and the enhanced electric field will increase the ion drift to drive the KCS!. Although the magnitude of current reduction by this instability has not been determined by non-linear analysis yet, we speculate here the plausible consequences. Magnetic stress and energy in the near-earth tail are enhanced by the gradual intensification of the cross-tail current prior to the substorm expansion. An abrupt current disruption can release the stress and energy in the tail with a collapse of highly stretched field lines into more dipo!ar field lines, resulting in a convection surge and auroral precipitation [Mauk, 1989] . Fermi acceleration (shortening of field lines) and betatron acceleration (field magnitude increase as a result of the collapse) are anticipated with this magnetic field change known as dipolarization.
The turbulence due to LHDI outside the neutral sheet reduces the diamagnetic current (which is the energy source for LHDI) and therefore decreases the density gradient scale length. This leads to thickening of the plasma sheet, augmenting the thickening arising from dipolarization. Observations indeed show associated plasma sheet thickening.
Discussion and Conclusions
Numerical solutions to the linear dispersion equation of the kinetic cross-field streaming instability shows that this instability is a possible trigger for substorm expansions. The most probable onset location in the tail is where the strongest current flows, i.e. where the magnetic field configuration changes from dipolar to tail-like. Its growth can lead to a local current reduction, which forces part of the cross-tail current to continue through the ionosphere due to the large inductance of the current system. A current wedge is thus formed. However, if the ionospheric condition is not appropriate for the imposed current (see, e.g., the treatment by Kan et al., 1988) 
